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Abstract 
The need for technology training for teachers will keep on growing in line with the development 
of technology itself. Although technology nowadays is more and more user friendly and may need 
no specific training on how to use it, teachers need to possess the knowledge that underpins the 
idea of using it for teaching and learning process. Teachers need to have solid pedagogical 
knowledge on how to use the technology to deliver contents to their students. Therefore, a 
technology-training course for teachers is always necessary. This paper presents the partial results 
of a design based study/research (DBR) on the development of online technology training for 
teachers with focus on CALL in Indonesia. Questions regarding factors affecting online CALL 
course and ways to improve the course in terms of training materials, activities, as well as the 
administration of the training are addressed in the study. Based on the study, some considerations 
on how to design such technology-training course are proposed. The considerations are ranging 
from aspects associated with technology competence for teacher standards, constructivism in 
online learning, adult learning theory, online instructional models, the technology, pedagogy and 
content knowledge (TPACK) framework and open educational resources (OER). Information 
regarding those aspects will be useful to assist other CALL teacher training course developers later 
to inform their decision in the development of the course which is based on a good theoretical 
understanding as well as highly practical in learning activities 
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Introduction  
Reviewing literature on CALL teacher education, there are a few interesting facts that need 
to be well observed. Hubbard and Levy (2006) state that CALL teacher education is in demand 
and will always be in demand to accompany teachers to keep up with technology. Much effort has 
been made to provide teacher education in CALL whether formally in the form of degree programs 
in CALL or CALL-related courses (e.g.Partridge, 2006; Slaouti & Motteram, 2006; Son, 2009), 
or even informally such as through learning communities (e.g.Hanson-Smith, 2006; Stockwell, 
2009). However, unfortunately, there are still no teacher-focused technology standards that guide 
such CALL teacher education, especially ones which are related to language teaching (Hubbard, 
2008). In response to that, the TESOL consortium has made some proposals with regards to 
TESOL technology standards (Hubbard & Kessler, 2008). CALL teacher education should then 
be developed through adapting such standards. In addition, in developing CALL teacher education, 
Curwood (2011) recommends that teachers should be allowed to directly experience digital 
learning in context so that the education process can run effective. The CALL teacher education 
should be hands on and make use of current and up-to-date-technology usable in language teaching 
and learning. 
 
In the case of Higher Education in Indonesia, responsible for training teachers, not many 
universities have provided courses dedicated to the training of CALL practice in the classroom. 
This is so unfortunate and very contradictory to the government regulation requiring teachers to 
integrate technology in their classroom activities. Therefore, it is such an urgent call for teacher 
training providers to offer CALL course to meet such government expectation. In order to meet 
the expectation, a design-based research (DBR) was conducted. The DBR conducted adopted 
reeve’s (2006) model that proposes 4 phases of an iterative process.  
However, the paper is not going to discuss the whole process of the DBR research, yet it 
will only be discussing a practical aspect of developing the online CALL teacher training course 
in an Indonesia higher education context. The aspect is related to the considerations taken in 
designing the CALL course syllabus.  
 
Literature Review 
Hubbard (2008) argues that although the future of CALL depends on the future of language 
teacher education, CALL teacher education is still lacking. Kessler (2006) observes that the 
number of institutions requiring CALL teacher training is increasing, but not many teacher 
education programs address this issue of shortage in CALL teacher education. In line with that, 
the OECD (2009) reports that in general there is a serious shortage of capacity building in terms 
of Information and Communication Technology (ICT) use for instruction, especially in the 
countries that fall under the organization for economic cooperation and development (OECD). 
Adding to this phenomenon, Hubbard and Levy (2006) mention that many teachers are not able to 
find formal courses to help them learn more about CALL. As a result, more and more teachers 
self-educate themselves to be CALL specialists. 
 
Many authors agree with the idea that technology training should be offered as part of 
teacher education (Hubbard, 2009; Kessler, 2006; Stockwell, 2009). However, not many 
educational institutions offer technology training for teachers, including CALL teacher training. 
Hubbard (2008) suggests few possible reasons for why many education institutions do not attempt 
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to provide such training. Inertia is one of them. Those institutions have felt that they have been 
successful teacher education providers (TEP) and therefore are reluctant to make further efforts to 
achieve more success. This phenomenon is worsened by the fact that many TEPs do not have 
enough resources for delivering CALL courses, such as insufficient infrastructure, lack of CALL-
capable faculty and experienced CALL educators. Thus, they are lacking a CALL teaching 
methodology. Moreover, the absence of sufficient ICT competence for teacher standards makes 
the TEPs not attempt to help their student teachers to achieve them. 
 
In language teacher education, many attempts have been made to offer technology training 
for teachers (Hoven, 2007; Kessler, 2006; McNeil, 2013; Stockwell, 2009). However, since the 
demands for technology competent language teachers is still high (Hubbard, 2008), and TEPs 
cannot sufficiently meet the demand at the same time, TEPs and individual teachers everywhere 
around the globe should keep innovating in order to meet the demand. Addressing the high need 
for technology training for teachers, Stockwell (2009) says that technology training for language 
teachers is inevitable. Leaving them without sufficient technology training will put them in very 
daunting situation. Although they may learn the technology themselves, that condition would just 
make them feel unpleasant and may only focus on learning technology rather than exploring how 
to use the technology for education. At the same time, with the exponential growth of ICT use in 
education and ICT use by students, Kessler (2006) notices that it is a common knowledge that ICT 
training for teachers in the TEPs is often left behind in terms of appropriate technology. The 
technology used for teacher training in the TEPs is often no longer relevant with the technology 
used at schools when the student teachers begin to teach later. All in all, addressing the above 
issues to prepare teachers, both pre-service and in-service, to be ready for infusing technology in 
their instruction is urgent (Healey et al., 2008; Hubbard, 2008; Kessler, 2006). 
  
Development of CALL Teacher Courses 
Reviewing literature on CALL teacher education, there are a few interesting facts that need 
to be well observed. Hubbard and Levy (2006) state that CALL teacher training is in demand and 
will always be in demand to accompany teachers to keep up with technology. Much effort has been 
made to provide teacher education in CALL whether formally in the form of degree programs in 
CALL or CALL-related courses (e.g.Partridge, 2006; Slaouti & Motteram, 2006; Son, 2009), or 
even informally such as through learning communities (e.g.Hanson-Smith, 2006; Stockwell, 
2009). However, unfortunately, there are still no teacher-focused technology standards that guide 
such CALL teacher education, especially ones which are related to language teaching (Hubbard, 
2008). In response to that, the TESOL consortium have made some proposals with regards to 
TESOL technology standards (Hubbard & Kessler, 2008). CALL teacher education should then 
be developed through adapting such standards. In developing CALL teacher education, it is also 
important to consider Curwood’s (2011) recommendation that to make the technology-focused 
teacher professional development effective, teachers should be allowed to directly experience 
digital learning in context. The CALL teacher education should be hands on and make use of 
current and up-to-date-technology usable in language teaching and learning. 
 
In developing online CALL teacher education, Motteram (2014) suggests two things: what 
the CALL teacher education should provide (materials), and how to provide it (procedure). In this 
section, to have a good basis for developing CALL teacher education materials, relevant 
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technology competence standards for teachers will be reviewed. Then, to learn about developing 
the CALL teacher education procedure, an approach will be developed through reviewing 
literature on constructivism in online learning, adult learning theory, online instructional models, 
online instructional design principles, the technological, pedagogical, content knowledge 
(TPACK), and open educational resources (OER). 
 
Technology competence for teacher standards 
Few studies suggesting and directing CALL course development have been conducted 
(Hanson-Smith, 2006; Hubbard & Kessler, 2008; Kessler, 2006; Slaouti & Motteram, 2006; Son, 
2004). In developing a CALL course, Hubbard (2008) recommends that the existence of 
technology for teacher standards are important in order to appropriately direct CALL teacher 
education. Consequently, if the standards are not yet available, development of the standards or 
adaptation from relevant standards should be done. Regarding the development of the standards, 
Hubbard (2008) suggests that there are at least two approaches to do so. The first is by directly 
adopting language teaching standards and incorporate technology into them. The second is by 
adopting technology standards and adjust them to fit language teaching requirements. Samples of 
specifically developed and ready-to-use standards, intended for guiding teacher education in 
CALL, can be seen in Hubbard and Kessler (2008) and Healey et al. (2008).  
 
Besides the available technology standards for language teachers (e.g. Hubbard & Kessler, 
2008; Healey et al., 2008), in developing a CALL teacher course, it is also necessary to take into 
account relevant and specific socio-political backgrounds of the target students and institutions, 
because of the contextualization purpose that is seen as a potential facilitating factor in a course 
(Anderson, 2008), which in this case is a CALL course. Standards that might be referred to when 
developing a CALL course can be various. There are standards that may be associated with 
language and technology, while others may be associated with local government teacher education 
policies, local teacher education curriculum, and local institutional educational delivery standards. 
During the development of CALL course in this study few standards that are referred to are listed 
below. Starting with the Government of Indonesia (GoI)-issued standards; the Indonesian ICT 
competence for teacher standards (IICFT) (Purwanto, Bodrogini, Sumarwanto, Chaeruman, & 
Butcher, 2012), and Indonesian National Qualification Framework (INQF), which later will be 
used as the main reference when developing an Indonesia-specific CALL teacher course, which 
are then compared with other standards such as (1) SEAMEO Competency Framework for  South 
East Asia (SEA) teachers of the 21st century (Widiani et al., 2010) (2) UNESCO ICT Competence 
for Teachers (ICTCFT) (UNESCO, 2015) (3) ISTE Standards for Teachers (ISTE, 2008) (4) 
Framework for 21st Century Learning (P21) (P21, 2011) (5) International Computer Driving 
License standards (ICDL) (http://www.icdlasia.org/) (6) TESOL’s New Technology Standards 
Framework (TTSF) (Hubbard & Kessler, 2008) and (7) TESOL Technology Standard Frameworks 
(Healey et al., 2008) 
 
Accommodating all the standards in one CALL teacher training course would be too 
difficult, especially if it is only a one or two semester course embedded in an undergraduate or 
graduate program. Therefore, careful selection of standards to be adapted, to meet the expectation 
of local institutional policies, local government policies and local curriculum, should be made. The 
selection process is meant to find similarities and priorities of knowledge and skills to be taught, 
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as suggested across those standards. Other things that should also be considered during the 
selection of standards are what knowledge on technology that teachers should know and the 
pedagogy. 
 
ITEA (2003) highlights that in order to be able to educate students to use technology, 
teachers should firstly know the technology. Consequently, it is necessary to adapt standards 
associated with technology knowledge and skills. However, as suggested by (Compton, 2009; 
Hubbard, 2008; Kessler, 2006), technology is just part of pedagogy. Therefore, teaching pedagogy 
to student teachers should remain the priority over teaching technology itself (Healey et al., 2008). 
As a result, selecting pedagogically relevant standards should be prioritized as well. Last but not 
least, it is important to accommodate standards associated with the essential skills for success in 
today’s world such as communicating skills, collaborating skills, critical thinking, and problem 
solving (P21, 2011). 
 
Selecting one standard out of the above-mentioned standards to adopt in a CALL teacher 
course is probably a good start. However, as Healey et al. (2008) advice, specific technology 
standards for developing CALL teacher education should not limit the expectations of a teacher 
education program. Adopting only one standard is implementing just such a limit because one 
standard is unlikely to be able to accommodate various expectations and address various 
limitations that CALL teacher education programs might have. Alternatively, selecting various 
relevant standards to adapt and to tailor new CALL teacher standards should be done to ensure 
many expectations of the CALL teacher programs can be accommodated. Midoro (2013) asserts 
that adaptation to meet local expectations of the teacher education program is unavoidable. 
  
Constructivism in online learning 
Constructivism is a theory about how humans construct their own knowledge during the 
process of learning. It examines ways in which humans make meaning of what they experience as 
part of their learning process (Bryceson, 2007). The theory is based on Piaget’s theory of cognitive 
development (Kaufman, 2004; Powell & Kalina, 2009). According to Piaget’s theory, human 
beings cannot be forced to understand information and then directly use it. Instead, human beings 
need to process and to construct knowledge through experiencing it and reflecting on it (Piaget, 
1953). Although this theory is not pedagogy-specific, it seems that it has influenced many 
education reform movements so far ("Constructivism," 2014). Powell and Kalina (2009) note that 
there are two major types of constructivism in the classroom environment: cognitive or individual 
constructivism, and social constructivism. While the former is based on Piaget’s theory, the latter 
is based on Vygotsky’s. 
 
Vygotsky’s social constructivism also perceives learning as happening within individuals 
where children receive and process information based on their critical reflection of what they have 
experienced. However, according to Vygotsky’s social constructivism, social interaction (such as 
when they are in the classroom) is seen as assisting children in their receiving and processing 
information process. Therefore, although students in the classroom may learn by themselves, they 
will learn more easily and will be assisted when others, such as teachers and their peers, are 
involved (Kaufman, 2004; Powell & Kalina, 2009).  
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In the online learning environment, the process of either individual or social constructivism 
are very much enhanced by the availability of various online tools. Search engines for example, 
enable students to easily search for relevant information and confirm their understanding towards 
that information in a breeze. Thus, the process of assimilation and accommodation, as suggested 
in the individual constructivist paradigm, can be shorter. Through social communication tools such 
as social media, discussion boards, mailing lists, and LMSs, the idea of social constructivism is 
well supported because through such media students can easily interact virtually to share 
knowledge and assist one another. Bryceson (2007) confirms that the utilization of learning 
managements systems (LMSs) in online learning is one of successful socialization mechanisms 
that assist students’ learning. Similarly, Carwile (2007) points out that through the medium of the 
LMS, deeper reflection leading to deeper understanding is facilitated. Deeper understanding is 
possible because in a shared online space such as in an LMS, students learn together in a virtual 
crowd where they can share various interpretations and perspectives with their online peers. Thus, 
eventually by getting involved in such virtual discussions, they are exposed to ample choices of 
interpretation and perspectives to select and to help them further process the knowledge within 
themselves. This is thus when the socially-assisted process of assimilation and accommodation of 
new information within the students happens.  
 
Adult learning theory 
Fidishun (2000) acknowledges that Malcolm Knowles’ theory of andragogy provides an 
effective methodology for adult learning. He recommends that it be integrated in the design of 
technology-based adult learning, which will not only facilitate adult learners’ needs to use 
technology but also fulfil their requirements as an adult. In a CALL teacher education program 
where the participants are normally adult learners, the idea is believed to be essential. As adult 
learners, teachers are very likely to have had years of experiences in education whether as students 
or as teachers. Accordingly, they have already had experiences, knowledge, motivation, and goals 
that may direct them to decide what to do in their learning. 
 
In Knowles’s (2005) andragogical model there are some basic assumptions about adult 
learners. First, adult learners are autonomous and self-directed. Consequently, they should be 
involved in determining what to learn and how they want to learn (Cercone, 2008; Lieb, 1991). 
Secondly, they have already had life experiences and knowledge. This will benefit them if they 
can relate what they are learning with their previous experiences and knowledge. Yet, their 
previous learning experience may also bring about some potential negative effects such as 
resistance to new knowledge due to mental habits formed by previous experiences (Knowles, 
Holton, & Swanson, 2005). Third, most adult learners are relevancy-oriented, meaning that they 
need to know why they learn specific things. For this reason, it is essential that teachers identify 
learners’ objectives for learning in order to design lessons that meet their expectations and thus 
further motivates them. Fourth, adult learners are practical. Teachers, therefore, have to let their 
adult learners know how particular knowledge they learn in a course or program may fit into their 
preferred job. Additionally, they should be informed how their learning will be useful to assist 
them in performing life tasks and solving life problems. Fifthly, the assumption is that adult 
learners need to be shown respect. Therefore, they should be treated as individuals having 
experiences and knowledge, and be given opportunities to express opinions and share knowledge 
with others in the class (Lieb, 1991). 
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Online instructional models  
Many have argued that shifting to online instruction does not mean simply copying face- 
to-face teaching materials to an online learning management system (Ko & Rossen, 2010). There 
is a lot more to be done such as preparing strategies to accommodate students’ online learning 
preferences, choosing the right instructional model and strategies, and selecting suitable resources 
available and needed for online instruction. According to Anderson and Elloumi (2008) they are 
very important and have great influence on the effectiveness of students’ online learning. In 
addition, Salmon (2013) recommends that to go through the process of online instruction 
successfully and happily, students need to be well-prepared and supported through a structured 
developmental process. Once the students feel happy and achieve success, teachers and other stake 
holders will also gain satisfaction because their efforts are paying off. As a result, they will be 
motivated to keep on performing well in the online environment (Bolliger & Wasilik, 2009). 
Below are three distinct models of online teaching and learning that direct the online instruction 
and offer a structured developmental process through structured scaffolding to support students’ 
online learning. The models are developed in various different context but they are all aimed at 
helping learners to learn online. 
 
The first model is proposed by Lan, Chang, and Chen (2012). The model is developed to 
deliver synchronous online instruction to train teachers to have better ICT capacity to teach foreign 
languages online and synchronously. In this three stage model, they propose three different 
elements to focus on during each stage: cognition, action, and reflection (see Figure 1). In the 
cognition stage, which is the first stage, students learn the technology that can be used for 
synchronous online instruction. During this stage they also learn pedagogical theories to inform 
them what to do during the teaching practice they will have to do in the next stage. Subsequently, 
students directly implement what they learn during the first stage through an online peer teaching 
practice in the second stage, which is called the action stage. During the action stage their teaching 
practices are recorded. This record is later used for self-reflection and peer reflection in the third 
stage, the reflection stage. This model is reported to benefit students much in their experience of 
directly implementing theories into practice. Because of that experience, students become aware 
of the gap between knowledge and reality and the gap between planning and action. The students 
taught using the model are also reported to have made sound and gradual progress in their ability 
to design online synchronous teaching activities.  
 
 
 
 
 
 
 
Figure 1 Three-stage CoCAR model for online synchronous teacher training (Lan et al., 2012) 
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The second model is the explicitisation, socialisation, combination, internalisation and 
externalisation (ESCIE). The designer claims that the acronym is similar in sound as the word 
ESKY in Australian English, which refers to an icebox that is usually used to carry things for 
socialization purposes such as drinks. The model is developed based on Vygotsky’s social 
constructivism and the knowledge creation model of Nonaka and Konno (1998). Nonaka and 
Konno call their four stage model SECI. According to them the model describes “how tacit 
knowledge through a process of Socialisation, is Externalised (becomes explicit), with the explicit 
knowledge then being Combined via communication and diffusion processes across peers or a 
group, to be finally Internalised by group members as learning”. The SECI process is said to 
happen in a ‘Ba’, an imaginary and conceptual place of where and how the knowledge is created 
(Bryceson, 2007). Following the two theories, he then proposes the following model of online 
learning (see Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to Bryceson (2007), the knowledge creation process happens once the students 
visit the learning website consisting of the learning content modules (explicitisation stage). After 
that, students go through the socialisation stage where they do the online discussion to share and 
construct knowledge together with their peers. It is in this stage where their tacit knowledge is 
made explicit as a result of online exchanges with their peers. At the same time, students also enter 
the combination stage, where they combine knowledge gathered from online discussions with 
knowledge they obtain from reading the content modules. To internalize the newly obtained 
knowledge they then do the assignments set by their teachers. At the final stage they are to produce 
a written output as part of the process of externalization of the newly internalized knowledge. 
 
 
 
Figure 2 ESCIE online learning model (Bryceson, 2007) 
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The third online instruction model is proposed by Salmon (2013). Her idea of the five-
stage model is to provide scaffolding to individual development. Providing such scaffolding is 
believed to be one way of moving from direct instruction to a constructivist teaching approach. 
Figure 3 depicts her model. The model consists of five stages. Stage 1 is dedicated to making 
sure that students have the ability to access and use an online system such as WebCT or 
Blackboard virtual learning environment. This ability is an essential prerequisite for the success 
of an online learning program. At this stage tutors motivate students to acquire social and 
emotional capacities in an online environment by providing a brief overview about the course 
and help them to feel comfortable with the system used. At stage 2, students are encouraged to 
establish initial interactions with others to familiarize them with online tools for communication 
and with the online environment. Next, at stage 3 participants are encouraged to exchange 
information relevant to the particular topics, and in the meantime tutors help students with ways 
of finding answers on the Internet to the given tasks or issues that they may encounter during the 
course. At this stage tutors also provide feedback on students’ activities and introduce 
assessment. After that, at stage 4 students are grouped to do online discussions and work 
collaboratively, while tutors facilitate the process of the online collaborative work. At this stage, 
students are motivated to be authors of information instead of only receivers of information. 
Finally, at stage 5 tutors guide students to explore more benefits of the available online learning 
system to achieve their personal goals, and to reflect on the process they have been through to 
realize what they have achieved during the program. 
Online instruction design principles 
Designing online instruction needs to be based on solid theoretical foundation. Many 
studies suggest such theoretical foundations for designing online instructions and these are 
summarized below.  
Figure 3 Model of teaching and learning online through online networking 
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Table 1 The Principles for Developing OCTT: Draft 1 
No Principles Operationalization Authors 
1 
 
Reliable and 
Accessible 
Support 
Engagement by students and teachers 
should be maintained throughout the 
course. 
Bailey and Card (2009) 
Engagement is important to provide 
continuous, accessible and timely 
support and assistance required by 
students 
Anderson (2004), Elias 
(2011), Gunn, 2011, 
Jung (2005b) 
Use various available CMCs which are 
preferred by online learners nowadays 
Lan et. Al (2012) 
Cognitive, social and teaching presence 
is necessary in online discussion during 
online learning. Ensure a secure feeling 
of getting easy access to support 
Pelz (2010) and 
Herrington (2006) 
2 Involving 
collaboration 
components 
Collaborative work is recommended 
for online learners 
Bailey and Card 
(2009),  Elias (2011), 
Gaytan and McEwen 
(2007), Pelz, (2010), 
and Son (2014) 
Interaction underpins effective online 
instructions 
Pelz (2010) 
Collaborative work promotes not only 
active learning but also higher order 
thinking skills 
Bailey and Card (2009) 
and 
Yan (2009) 
3 Continuous and 
constructive  
feedback 
Continuous feedback contributes much 
to the students’ success in learning. 
Bailey and Card (2009) 
Constructive timely feedback for online 
learners is not only preferred but also 
mentioned as one of the advantages of 
online learning 
Gaytan and McEwen 
(2007) 
Feedback is a critical success 
component in online learning and 
should be accessible anytime and 
anywhere by students 
Bailey and Card 
(2009), Gaytan and 
McEwen (2007), and  
Gunn (2010) 
4 Contextual 
teaching and 
learning 
Education processes should be aimed at 
helping students to make meaning of 
what they are learning by connecting it 
to the context of their daily lives 
Johnson (2002) 
Students should see the connection 
between what they learn and what they 
may experience in the real world 
Hudson and Whisler, 
(2008) and Shamsid-
Deen and Smith (2006) 
The clearer the connection between 
what students learn and what they need 
Park and Choy (2009) 
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No Principles Operationalization Authors 
in the real world, the more likely that 
students are motivated to keep learning. 
5 Timeliness in 
providing 
feedback and 
support 
Timely feedback is one of the strategies 
to improve online assessment 
Gaytan and McEwen 
(2007) 
Timely feedback gives students much 
opportunity to benefit from the online 
courses 
Bailey and Card (2009) 
Timely feedback is an important design 
principle determining the success of 
online learning 
Gunn (2010) 
Timely support by empowering staff is 
necessary in ICT-rich training 
Jung (2005b) 
6 Using reliable 
technology and 
assisting the 
mastery of 
sufficient 
technological 
skills and 
knowledge 
Technology often becomes an issue in 
online instruction if it is not reliable 
Keengwe and Kidd 
(2010) Muilenberg and 
Berge (2005), and Sun 
et al. (2008) 
Students often find learning online 
frustrating and demotivating if the 
materials are difficult to access or the 
technology being used is not  easy to 
master 
Anderson (2008) 
Prior training is necessary to equip 
teachers and students with sufficient 
technological knowledge and skills 
Bhati et al., (2010), Ko 
and Rossen (2010), and 
Sun et al. (2008) 
 
The Technological, Pedagogical, Content Knowledge (TPACK) 
In a technology rich teaching and learning environment, to engage learners, teachers should 
be competent in technology, pedagogy, and content knowledge (Lan et al., 2012). In line with this, 
Koehler and Mishra (2009, p. 60) state that “the interaction of technology, pedagogy, and content 
both theoretically and in practice produces knowledge needed to successfully integrate technology 
use into teaching”. Mishra and Koehler (2006) developed a framework to help understand the 
complexity of knowledge and skills that have to be mastered by teachers in order to effectively 
integrate technology in teaching. The framework was developed based on Shulman’s idea of 
pedagogical content knowledge. He refers to such knowledge as the integration of teachers’ 
content knowledge and pedagogical knowledge. He argues that the knowledge is significant in the 
teachers’ performance in teaching (Mishra & Koehler, 2006; Shulman, 1986). By adding the 
component of technology knowledge to Shulman’s idea, Mishra and Koehler (2006) proposed the 
concept of technological, pedagogical, content knowledge (TPACK).  
The TPACK encompasses seven components of teachers’ knowledge: Technology 
Knowledge (TK), Pedagogical Knowledge (PK), Content Knowledge (CK), Technological 
Pedagogical Knowledge (TPK), Technological Content Knowledge (TCK), Pedagogical Content 
Knowledge (PCK), and Technological Pedagogical Content Knowledge (TPCK). Koh and 
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Divaharan (2011) clarify that there are two main groups of knowledge in TPACK. The first group 
comprises of TK, CK, and PK. TK is the teacher’s knowledge of technology /tools that they can 
use for teaching or learning. CK is teacher’s knowledge about the subject matter to be taught or 
learned. PK is the knowledge that should be possessed by teachers in order to be able to teach. The 
second group of knowledge is derived from the interactions of the three bodies of knowledge: 
technology, pedagogy, and content. Thus, the interactions form the TCK, PCK, TPK, and TPACK 
is shown as the intersection of the three knowledge in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
The definition of PCK, TCK, and TPK are often found to be significantly different within 
literature discussing TPACK (Cox & Graham, 2009). However, there are actually similarities 
among the definitions that allows them to be defined as follows. PCK is often referred to as 
knowledge about the content to teach and how to teach that content to students. TCK is knowledge 
that enables teachers to appropriately select and use technology to communicate particular content. 
TPK is knowledge about how particular technologies can be used to influence teaching and 
learning. TPACK is complex knowledge that is a combination of the above-mentioned 7 
components of teachers’ knowledge. It is the basis of effective technology-assisted teaching 
requiring teachers to have good understanding of pedagogy, content, and technology. However, it 
is not only knowledge about each of those components individually but rather it is knowledge 
about how the combination of the components can be used together to facilitate students to learn 
effectively (Cox & Graham, 2009; Harris & Hofer, 2009; Koehler & Mishra, 2009; Mishra & 
Koehler, 2006). 
So far, there have been a growing number of studies on the TPACK framework. Some 
embrace it as a potential model for directing or evaluating the implementation of technology in 
education (e.g. Harris & Hofer, 2009; Koh & Divaharan, 2011; McGrath, Karabas, & Willis, 2011; 
Schmidt et al., 2009), while some others criticize the framework and even suggest the need for 
improvement of the framework (e.g. Archambault & Barnett, 2010; Graham, 2011; Voogt, Fisser, 
Pareja Roblin, Tondeur, & van Braak, 2013). Despite the critics, the TPACK framework has been 
gaining much attention of educational technology researchers and have been perceived positively 
by many of them as guidance for the integration of technology in education. It has also been used 
Figure 4 The TPACK framework and its knowledge components 
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as framework for developing teacher education courses on ICT in education. Many have reported 
that the framework has been positively useful for ICT course development purposes (e.g. Chai, 
Koh, & Tsai, 2010; Koh & Divaharan, 2011; Maor, 2013; McGrath et al., 2011). Therefore, it is 
not surprising that many teacher education programs have been redesigned based on the framework 
(Chai et al., 2010). Thus, developing another teacher course on ICT in education based on TPACK 
is worth doing. Whatever outcomes result from the study later, can be a contribution to enrich the 
literature on the study of the TPACK framework and ICT education for teachers.  
Open educational resources (OER)  
Nowadays the practice of re-using online educational content for teaching and learning is 
ubiquitous (White, Manton, & Warren, 2011). This type of online content is often referred to as 
open educational resources (OER), which are recognized by many as resources that are given open 
licenses and thus give the end users such as educators, students, and self-directed learners rights 
to use and re-use them for teaching, learning, and research (Atkins, Brown, & Hammond, 2007; 
Friesen, 2013; OECD, 2007). Table 2 summarizes the benefits and challenges of OER. 
Table 2 Benefits and Challenges of OER 
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Research Methodology 
Several studies (e.g. Amiel & Reeves, 2008; Hramiak, 2010; Reeves, 2006; Wang & 
Hannafin, 2005) assert that DBR is suitable for the inquiry into best practice or the improvement 
of practice in educational technology or technology-enhanced learning environments. The choice 
of this method is due to its characteristics, which are problem based, interventionist, process 
oriented, contextual practical and theory oriented (van den Akker, Gravemeijer, McKenney, & 
Nieveen, 2006). 
The study is underpinned by Reeves’ (2006) DBR model (see Figure 5). 
 
 
 
 
 
Following the model, the step-by-step process of the study is described diagrammatically in more 
detail in Figure 6: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Results from the CALL course development during the stage one of the study are presented below. 
Figure 6 The study phases based on Reeve's model 
Stage 1 
Figure 5  Design-based research approach (Reeves, 2006) 
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Results and Discussion 
CALL course was offered on the research site. Yet there were no online sessions where 
students can directly experience the current online technology trend available for classroom 
instruction. The CALL course offered was mostly discussing various CALL related articles and 
with very limited practical activities during the course. Below is a brief overview about the existing 
CALL course offered. 
 
Course Content and Activities 
Reviewing the existing CALL course syllabus, it was identified that the aims of CALL 1 
course were to guide students to understand the potential of CALL as well as to practice and 
evaluate CALL software and courseware. The materials presented were to help students achieve 
three basic competencies: understanding what CALL is and its development history; practicing the 
use of CALL-associated software which was categorized in the syllabus into three types - generic 
software, dedicated software, authoring software; and evaluating CALL courseware. Then, the 
CALL 2 syllabus was aimed at developing students’ understanding and ability in using online tools 
for language teaching and learning. To achieve these aims, students were guided to master three 
basic competencies associated with the aims: knowing the functions of the various available online 
tools for language teaching and learning; being skilful in searching for EFL teaching materials 
online and in integrating them in language teaching; and understanding the concept of computer 
mediated communication (CMC). The last basic competence was aimed at equipping students with 
tools necessary for online collaboration. 
 
Based on the CALL syllabi reviewed, it was seen that the activities of student teachers in 
each of the CALL courses were various. The activities included observing presentations by the 
instructors and the students, doing group work, experiencing hands on practices, and attending 
tutorials. Both students and the instructors conducted all these activities face-to-face. However, 
certainly not all those activities were covered in every meeting. There were variations of activities 
in each meeting to keep students and instructors motivated in the allocated time. The time for each 
meeting was allocated for 2 x 45 minutes, while there were about 12 meetings minimum and 16 
meetings maximum within one semester. 
Yet there were few questions regarding the design of the course; How would the course be 
improved in alignment with the current government policy direction on the technology use for 
classroom instruction? And how would the content be balanced in terms of pedagogy, content and 
technology knowledge? And what principles that might be adapted in order to develop such online 
CALL course? 
To address such questions then a course syllabus was designed based on few aspects as 
discussed on the literature review above. The course syllabus design process is diagrammatically 
described in Figure 7: 
 
 
 
Figure 7 The syllabus design process 
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The syllabus design was initially begun by determining the standards to be aimed to. The course 
standards, then, were determined by considering few aspects as previously mentioned. Figure 8 
below depicts the relation between each aspect with the selected standards for the online CALL 
teacher training course.  
 
 
 
 
 
 
 
 
 
 
 
 
 
In selecting the standards, there were three conditions taken into consideration (See Figure 
8): first, the contextualization factors (Midoro, 2013, Anderson, 2008), second, the technology 
competence standards for teachers (ITEA, 2003), and third, the technology and pedagogy 
standards (Compton, 2009; Hubbard, 2008; Kessler, 2006). For contextualization purposes, the 
following standards were reviewed: Indonesia ICT Competence for Teachers standards (IICFT) 
and the Indonesian National Qualification Framework (INQF). Regarding what technology 
competence should be achieved by students during the OCTT, the standards reviewed were the 
International Computer Driving License standards (ICDL) with reference to technology and 
pedagogy, the standards reviewed were UNESCO ICT Competence for Teachers (ICTCFT) 
TESOL Technology Standard Frameworks (TTSF), International Society for Technology in 
Education (ISTE) Standards for Teacher (ISTE, 2008), and the Framework for 21st Century 
Learning (P21) (P21, 2011).  
 
The standards were compared and similar qualities and competencies were identified to 
then formulate the competence objectives later during the syllabus development. Similar qualities 
may not have appeared in every standard reviewed but those appearing in two or more standards 
Figure 8 Aspects affecting the selection of standards for 
OCTT 
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were considered to be necessary for consideration in the online CALL syllabus development. Table 
2 maps the qualities derived from each of the above-mentioned standards. 
Table 2 Qualities and Competences Derived from Various Standards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Once the standards were determined (See Table 2), the next step was to state the competence 
objectives and determine what content and activities were to be assigned during the OCTT. The 
content chosen and activities chosen should later lead to the achievement of the stated competence 
objectives. Further, to obtain the optimum benefit of the interaction between technology and 
pedagogy, there should be balance between the technology and pedagogy in the learning context. 
The course content and activities, therefore, were also mapped based on the TPACK framework. 
Other aspects were also taken into consideration to determine course content and design 
learning activities to be assigned. They were the adult learning principles and the online learning 
instructional model that have been previously discussed. For the online learning model adapted in 
this study it was decided that Salmon’s model was to be used. The model was chosen because it 
was perceived to be relevant to the habits and conditions of the students on site as well as to the 
objectives of the course. The model suggests graded scaffolding for the online learning activities. 
The scaffolding guides the online learning novices through four stages: familiarizing the online 
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learners with the online environment, facilitating online socialization among online learners, 
motivating extensive exchange of information during the online learning, and eventually 
encouraging students to contribute to knowledge by utilizing what they have learned.  
Such features facilitate online learners to always interact with others and thus feel safe in 
a collaborative environment. The feeling of always being in a society that most online learners 
demand can still be met through implementing this model. This Salmon’s (2013) model was 
designed to gradually prepare students to become ready for continuous and professional self-
development, which is one of the ultimate goals of the designed CALL course. Using the model, 
the online instructors were also made aware of their roles regarding what type of support they 
should provide in each stage and how much interactivity they should maintain to make sure that 
learning occurs amongst students. This model was also perceived as facilitating the socially 
constructed learning process to happen among the online students due to the possibility of intensive 
collaborative work that was very much encouraged at each level of the model. Last but not least, 
another important aspect to consider during the online CALL course syllabus development was 
the adult learning principles. All students in the OCTT were adult learners, and adopting these 
principles helped inform what and how adults actually learn. Therefore, taking the principles into 
consideration helped to make sure that the acceptance of the OCTT by the students was good.  
Below are some examples of how the discussed theories are implemented in the designed CALL 
course syllabus such as how the standards are accommodated (see Table 3) and How the adult 
earning theory was implemented during the stage one of the DBR research (see Table 4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 Samples of How the Standard Qualities Realized in the Designed Course Syllabus 
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Table 4 Realization of Adults Leaning’ Theory in the Implementation of the OCTT 
 
 
  
 
 
 
 
 
 
 
 
 
The online learning design principles as previously reviewed was also carefully adhered to during the 
implementation of the CALL course and realized in the forms of materials presented or learning and 
teaching activities (see Table 5)  
Table 5 The Realization of Online Learning Design  Principles during the Course Teaching 
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Learning Materials 
The learning Materials are for the CALL course are carefully selected from the widely available 
OER on the internet. The selection is certainly adhering to the standards, principles, and theories 
as previously discussed. An example of the OER selected for the teaching and learning activities 
of CALL is the learning management system (LMS), SCHOOLOGY 
(http://www.schoology.com). The LMS chosen is the one which is hosted and is freely available 
for reliable access through personal computer and mobile devices by students, teacher, and parents. 
 
 
Conclusion 
Teacher training with focus on CALL is always in demand in line with the rapid development of 
technology. Careful design and preparation of a quality CALL course is, therefore, necessary. All 
the ideas presented in the paper would certainly be suitable fit for such a CALL course design 
although the ideas need to be explored much to better them especially to be used in other context. 
However, these results from our CALL course development project would certainly be a good 
starting point for those interested in the CALL course development. 
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